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(54) OPHTHALMIC COMPOSITIONS AND CONTACT LENS 
DISINFECTING COMPOSITIONS 

C<4 a »^ LIMITED, a British 

wfucUe prav that a patent 'may ' b^'tS^Jt&h^^ ^ 1 ^^ 
be performed to be particularly described n and hv th, w ° ■ by which " is t0 
The present invention relates to comnosition, tVP • 0lIowing stat ement:- 
eye and with contact lenses com P°s'tions for use in connection with the 

whicfaSS^ f with conuct lenses 

and damage to the eye! Certain Ltibacterlll 2S2 b v SUch as t0 avoid ^comfort 
low molecular weight OMter cid« l > - sn>ons cunenti y in ^ ^p\ oy 

soft contact lenses 8 may be al orbed Si I USed ! n c ° nnection w ' th hydrophlic 
when placed in the eyeca ^release a conln^ 1 ^ in , the Iens - Such "ens 
the eye. J elease a conc entrated solution leading to irritation of 

conci^ may be used in 

alienated. These polymeric bLte™ 2 ahSffi* C ° ntaCt ' enSes 
contact lenses and for use as eye idrops may a!s0 be used ,n compositions for hard 

-ens JffiSa? ctS tnS^1S£ co I m P ositio " or a contact 
opntnalmically acceptable polymeric diguanide of the rormu°a' ° ^ ' EaSt ° nC 



1 432 345 



f 



Z-NH-C-NH-C-Nlfl- 

I! !l J 

NH NH n 



10 



15 



20 



25 



-NH-C-NH-CN 

I! ■ 

NH 



25 



30 



35 



0.0005 to 0.05- bf weigh, ^/ont XS! V,!* -1 mom 
md.vidual polymeric difuanides cannni ™ In l ht ? f , ,hc com P°sition. The 
therefore usual to use \ , t xt ure ™ f *2T ally -5 e ,s !? lated and it is 
molecular weight of the difiK S SJ^^^ average 
corresponding to , M average value of of7 0ut ™ to 8 ^ ° f900lol6 0° 
J^thc solution is isotonic or L tonic with tear M± 
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group and in which X and V u 

wmm 

formula I are dewnw • n ■ • , 

amount of ft. ^ •, TI,e amount of Vantoeil i r ,.f 5 • a ?. d the average value 
«— to he 

,„,, ■ NH NH.HC1 Jn 

-d may contam amounts of compounds of the formula:- 

NH NH.HCI J " ^ 



CN NH C NH(CHj) s j~ (CHj)jNH C NH C NH(CH,),~| (CH 2 ),NH C NHCN 
NH ~ NH NH.HC1 NH 

The compositions of the invention may also include one or more additional 
ingredients selected from the following: duuuionai 

Additional bactericides e.g. thiomersal benzalkonium 

chloride and phenyl mercuric 

salts, and other ophthalmic 
_.. . . preservatives. 
Thickening Agents e.g. polyvinyl alcohol, carboxy- 

methylcellulose and hydroxy 

ethylcellulose, and other 

ophthalmically acceptable 
x , . . „ agents of this type. 

Non-ionic surfactants e.g. products sold under the 

Trade Name Tween and Pluronic 

("Tween" and "Pluronic" 

are registered Trade 

Marks). 

uAirhSr^r 0 drU8S T y r be add , ed t0 the """positions of the invention, in 
which case the compound of general formula I acts as a preservative for the dnu 
solution. Suitable ophthalmic drugs include miotic dmgs. for example plo 

fnn r ^L^T C t drUgS: f "-inactive agents, e.g. chlorfmphenicoKd anti- 
inflammatory agents, e.g. steroids. 

Where the composition of the invention contains additional ingredients these 
may be ,„ solution in the water or may be dispersed in the water mttoKKh 
thewater, may form an emulsion. The diguanide however is present in tie aqueous 

th. P™I r? i- erred f a Ill 0Unt 0f ! he F° m P° und of the general formula I present in 
he compo itions of the invention is dependent upon the strength and activity of 

& ^ eH L C «°n7 0U 1 d ? CCted a u nd upon the P articular use ofthis compos k>° 
to oTxn*/ ml£? n?" 3Ct M r iti0 P preferably contains from 0.00)5 

ISu^u V Cfer l bl ? °^ l W« ^ of the Polymeric diguanide 

and/or its salt. When used for hard contact enses the composition nreferablv 

wCSsed^ev b ?- Weifiht 0f the P ol r eric <li6uanide P a2r ffiS 
wnen used as eye drops this composition preferably contains 0 0025 to 0 OSV h„ 
weight of the polymeric diguanide and/or its salt V ° by 

followinVSSs:-' * ^ by Way ° f referen <* «» 

n. n. • • EXAMPLE I. 

The following ingredients were mixed together to form a solution: 

Polyhexamethylene diguanide hydrochloride 0«3125*' 8ht 
Sodium chloride rj 64 

Potassium chloride q 14 

Disodium Hydrogen Phosphate rj 24 

Potassium dihyrogen phosphate n'ofi 
Distilled water to make up 

The resultant solution was isotonic with tear fluid, and had !J?H* of 7 2 and the 
common was found to be useful for the storage of soft hy<frophilic contact 

EXAMPLE 2 

The following ingredients were mixed, together to form a solution: 

*Y by wcicht 

Polyhexamethylene diguanide hydrochloride 0 00125 
Sodium chloride q 7g 

Potassium chloride a 17 

Distilled water to make up 

The resultant solution was isotonic with tear fluid and'the^mDosition w« s 
found to be useful for the storage of soft hydrophilic contact lensT 



Potassium chloride °- 78 
Disodium E.DTA °- 17 
Distilled water ' 0.1 

to make up 

Benzalkonium chloride °" by ^'l!" 

Distilled water 2.0 

to make up 

! = SK^Vi^ « "-if*- HerS.Swde, 

r The resultant ^di^i^ 5 ^ by Dupont 

round,o be useful for SW^J&^gm* w as 

T he ro„o Wing ingred , nts J^*^.^ 

%r L et 6 h 4 y,ene di8Uanide Mrochlo^ y ^ffi 
Di sodium EDTA °.8 
D i, S ° d - ium j?^ r °gen Phosphate n °i 

to make up 

f0 " 0Win8 to rorm a soluHo, 

Po^hexamethy.ene diguanide hyrochloriS * "tl 

kh 2 po 4 4 6.: 

Na CI 0.1 
KCI 0.157 
Na Acetate 3HjO 01 83 

Water to make up ... ', 0 

rne resultant solution was Wnnip .„i»i. ♦ « • , 100 mls - 
composition was found o be u ffij 1 S^:J ,ld ' ? n , d had a PH of 7 and the 
of an ophthalmic drug. eyedrops either with or without the addition 

The following ingredients wSjJSt^ toJom a solution: 
Pilocarpine hydrochloride °" by wei 5 h ' 

Water to make up . 0' 005 

The resultant solution could be thicken^ i« ->n V°, mls - 
PH of 5 and was found to be uAtrWSSS T^J^ t0 a 
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EXAMPLE 8 

The following ingredients were mixed together loform a solution: 

Polyhexamethylene diguanide hydrochlorid e by ^ 
.0.05 mis. ofa20°„ solution of 
VantocilIB) nn 
Tween 20 ° ^ 

KH 2 PO, 

NaCI n£ 
Water to make up inn *u 

use i t^Ssisir stsait: ^ for 

methylene d^l todSM^Jf' ^ described ^low the p g 0 |yhexa- 

t ™ . <• BACTERIOCIDAL ACTIVITY 

growth in this medium was ident fad The ™,Sr d - f ° f 7 , days at 37 ° C and a «y 
(OXOID - ''0X011?' is^ SSVrlTu'^ ra - cd,um was nutrie "l broth 
and 0.1" W/Vlecfthin or 0 1°/ fZ ■ ad f Mark L ) confining 0.5% W/VTween 80 
antibactenT se 3 in tL ^udy TXLTthl^" l ° ^"H* ""Valise the 
organism inoculum * V effectm8 the recover y of approximately 10 

population of Staph aureus NCTP «7i c ?■ M 3 ir.l he ,, solul,on reduc ed a 

NCT R S 6 £?^^^^ 0,1 NCTC 86 and Ps - aeruginosa 

by p TS In the fo "owing table failure of the test is indicated by F and a pass 
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No. 


I Test solution* 


Results 


I 


Aqueous solution containing 0.000625% 
by weight polyhexamethylene diguanide 
hydrochloride 


P 


II 


Aqueous solution containing 0.0075% 
chlorohexidine acetate 


P 


III 


As II but 0.005% chlorohexidine acetate 


F 


IV 

* All „»l 


Aqueous solution containing 0.005% 
benzalkonium chloride 


F 



isotonic with tear fluid. 



at mS^n^ diguanide is effective 

40 comparison purposes 6 ther ° f the other two materia| s deluded for 

diguanide hvdrochloriH P nf F» a Li- r 0 • 100 of Polyhexamethylene 
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It can be seen from Ihe above lhat the solutions or the invention i.e. those of 
tests VII and VIII perform better than the other solutions included for comparative 
purposes. 

A further test was carried out by instilling 0.1 mis of the composition of 
c Example 6 into the conjunctival sac of the left eye of six albino rabbits. Treatment 5 
continued daily for 21 days, and reactions were graded according to the F.D.A. 
scheme. No irritant response was observed at any time. 

The invention also includes a method of disinfecting a contact lens which 
comprises contacting the contact lens with a composition of the invention. 

10 WHAT WE CLAIM IS:— 10 

1. An opthalmic composition or a contact lens disinfecting composition 
comprising an aqueous solution of at least one ophthalmically acceptable 
polymeric diguanide of the formula: 
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■Z-NH-C-NH-C-Ntfj- I 
NH NH 



15 in which each end of the polymeric diguanide is independently terminated either 15 
by an amino group or by an 

-NH-C-NH-CN 

ii 

NH 

group and in which Z represents an organic divalent bridging group which may be 
the same or different throughout the polymer and n is at least 3, and/or at least one 
20 opthalmically acceptable salt thereof, the diguanide and/or its salt being present in 20 
a total amount of from 0.0005 to 0.05% by weight based on the total weight of the 
composition. . . 

2. A composition as claimed in claim' 1 in which n is from 3 to 80. 

3. A composition as claimed in claim 2 in which n is from 3 to 30. 

25 4. A composition as claimed in any one of the preceding claims, m which a 25 

mixture of polymeric diguanides of formula I and/or their salts is used. 

5. A composition as claimed in claim 4, in which the average molecular weight 
of the diguanides in the mixture is from 900 to 1600. 

6. A composition as claimed in any one of the preceding claims which is 
isotonic or substantially isotonic with tear fluid. 30 

7. A composition as claimed in any one of the preceding claims which has a 
pH of from 5.0 to 8.0. 

8. A composition as claimed in claim 7, which has a pH of from 6.5 to 7.5. 

9. A composition as claimed in claim 7 or 8, in which the composition is 
buffered to the stated pH. . . 35 

10. A composition as claimed in any one of the preceding claims, in which 
each Z is a polymethylene chain, optionally interrupted by oxygen or sulphur 
atoms and optionally incorporating saturated or unsaturated cyclic nuclei. 

1 1 . A composition as claimed in any one of the preceding claims in which the 
polymeric diguanide is of the formula: 40 



f 



X-NH-C-NH-C-NH-Y-NH-C-NH-C-NH3- 

II ' II II H J" 

. NH NH NH NH 



in which X and Y each represents organic divalent bridging groups. 

1 2. A composition as claimed in any one of the preceding claims in which the 
polymeric diguanide comprises a mixture of polyhexamethylene diguanides in the 

4c form of their hydrochlorides and having an average molecular weight from 900 to 45 
1600. 

13. A composition as claimed in any one of the preceding claims, which also 
includes one or more additional ingredients selected from the following: — 
bactericides, thickening agents, non-ionic surfactants and ophthalmic drugs. 
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ST Somt or^Sfac 3 " *** » 
containing ; from 0.0005"/ tooTlf^StS ^! Salt - lhereof - & 
wth tear fluid and ^b^t^^^^^^m^ 
M. A composition as claim»H ,v „i " ,» "jeiween 5.0 and 8.0 
21. A composition ^ffl^Mb^^fHofft^e^toTS 
more additional ingredienUsSed \frm th?to^ Wl ¥ aIso »dudes om » 

gen " 7cS 0 ^^ ct6ricides - thickeni "8 

^iSffi^ata ^ » which comains ben2a]kon . um 
^ethylene divides ^SS^SgS^^^ 

fc$$3^^?]£ ; n W > ich a 20 % aqueous solution of 

0-005g (U. 0.001g. ofVide ^XZVL7°T,- 0[ from «■« 

25. A composition as claimed K of ,"nal solution, 
described in any one of Examples , J/' 2 "" 1 substantially as hereinbefore 

d^VSS?! 88 Ckimed in claim ' substantially as hereinbefore 

^^1"^ ^.^3 ^ cS^ COmprises ~ «* 

•ens ^SffiSgK ' enS WHich -acting the 
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Chartered Patent Agents. 
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